Quadruplex real-time PCR for rapid detection of human alphaherpesviruses.
Infections with the herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) as well as with the varicella-zoster virus (VZV) may take a serious course. Thus, rapid and reliable detection of these alphaherpesviruses is urgently needed. For this, we established a qualitative quadruplex real-time polymerase chain reaction (PCR) covering HSV-1, HSV-2, VZV and endogenous human glyceraldehyde 3-phosphate dehydrogenase (GAPDH). The PCR was validated with quality assessment samples and pre-characterized clinical samples including swabs, blood and cerebrospinal as well as respiratory fluids. For comparison, nucleic acids (NA) of selected samples were extracted manually and automatically. The protocol takes approx. 90 min, starting with the preparation of NA until the report of results. The oligonucleotide and hydrolysis probe sequences specifically detect and distinguish HSV-1 (530 nm), HSV-2 (705 nm) and VZV (560 nm) DNA. The detection limit was estimated with 100-500 copies/ml HSV-1 and HSV-2/VZV, respectively. All quality assessment samples as well as all the patient samples were classified correctly. Parallel detection of GAPDH (670 nm) DNA was implemented to demonstrate correct sampling, but was uncertain in case of swabs. To this end, alphaherpesvirus-free human DNA was also added directly into the mastermix to exclude PCR inhibition. The established protocol for parallel detection and differentiation of alphaherpesviruses is fast, highly specific as well as rather sensitive. It will facilitate HSV-1/2 and VZV diagnostics and may be further improved by opening the 670 nm channel for a combined extraction and PCR inhibition control.